Glossina pallidipes is a vector of African trypanosomiasis. Here we characterize eight new polymorphic microsatellite loci in 288 G. pallidipes sampled from 12 Kenya populations. The number of alleles per locus ranged from four to 36 with a mean of 20.5 ± 10.1. Expected single locus heterozygosities varied from 0.044 to 0.829. Heterozygosity averaged 0.616 ± 0.246. No linkage disequilibrium was found. We also report results in eight other tsetse species estimated by using the primers developed in G. pallidipes. The primers worked best in G. swynnertoni and G. austeni and worst in G. m. morsitans and G. m. submorsitans. Three classes of genetic markers have been developed in tsetse flies and used to evaluate natural populations. Gooding (1992) detected allozyme polymorphism in G. morsitans sensu lato and in G. palpalis. examined isozyme variation at 31-45 loci in G. pallidipes, G. morsitans s.l. (consisting of three reproductively isolated taxa), and G. swynnertoni. They observed that 23% of the loci were polymorphic, and heterozygosity averaged over loci and taxa was a statistically homogenous 6.2%. Studies on the breeding structure of G. pallidipes showed surprisingly high levels of genetic differentiation at allozyme loci and at mitochondrial loci (Krafsur & Wohlford 1999 
Tsetse flies (Diptera: Glossinidae) are obligate and exclusive blood feeders found in much of tropical Africa where they transmit Trypanosoma spp. that cause sleeping sickness in humans and nagana in livestock. Of the 32 known taxa, Glossina pallidipes is among the most important vectors of trypanosomes. It has a wide but patchy distribution in East and southern Africa (Ford 1971) .
Three classes of genetic markers have been developed in tsetse flies and used to evaluate natural populations. Gooding (1992) detected allozyme polymorphism in G. morsitans sensu lato and in G. palpalis. examined isozyme variation at 31-45 loci in G. pallidipes, G. morsitans s.l. (consisting of three reproductively isolated taxa), and G. swynnertoni. They observed that 23% of the loci were polymorphic, and heterozygosity averaged over loci and taxa was a statistically homogenous 6.2%. Studies on the breeding structure of G. pallidipes showed surprisingly high levels of genetic differentiation at allozyme loci and at mitochondrial loci (Krafsur & Wohlford 1999) . Microsatellite loci have also been developed in tsetse flies. Solano et al. (1997) isolated an autosomal and two X-linked microsatellite loci from G. palpalis gambiensis. Luna et al. (2001) identified 13 poly-morphic microsatellite markers in G. palpalis palpalis. Baker & Krafsur (2001) isolated and characterized 16 micro-satellite markers in G. morsitans s.l. The primers amplified DNA from other morsitans and palpalis groups. Three of these markers were found to be useful for population genetic studies of G. pallidipes (Krafsur 2002) .
There is need to develop more genetic markers in Glossina sp., particularly in G. pallidipes. Here we characterize eight new polymorphic microsatellite loci isolated from G. pallidipes and report their usefulness in related tsetse taxa.
G. pallidipes were obtained from a colony established at the International Atomic Energy Agency (IAEA), Seibersdorf, Austria. Enriched genomic libraries were constructed by Genetic Identification Services (GIS, http://www.genetic-id-services.com; Chatsworth, CA, USA), using 100 µg of DNA. Insert DNA from individual clones was amplified by polymerase chain reaction (PCR) following GIS guidelines. The PCR products were purified by using Qiaquick™ columns (Qiagen® Inc.) and sequenced using forward and reverse universal M13 primers and ABI Prism® BigDye™ Terminator chemistry. Clones with inserts less than 350 bp were not sequenced. Sequencing products were resolved on the ABI Prism® 377 Sequencer (PE Applied Biosystems).
Oligonucleotide primers were designed by using the software DESIGNERPCR version 1. 03, 1994 (Research Genetics, Inc.) . G. pallidipes DNA was used for the initial evaluations of presumptive loci for polymorphisms. Primers were also tested against DNA from other Glossina taxa (Table 2) . PCR amplifications were performed in a PTC-100™. thermocycler (MJ Research Inc.) as 10 µL reactions containing 1 × Biolase™ PCR buffer,1.5 or 2.5 mM MgCl 2 ; 0.5 µm each of forward primer (labelled with FAM or HEX), and reverse primer; 0.4 mM dNTPs; 0.4 units Biolase™ polymerase (Bioline USA, Inc., Springfield NJ); and about 100 ng template DNA. The amplification profile consisted of an initial denaturation at 94 °C for 3 min followed by 34 cycles for 1 s at 94 °C, 15 s at the primer-specific annealing temperature (Table 1) , 72 °C for 15 s, ending with an extension cycle of 72 °C for 10 min. Analysis of fragment size was performed on the ABI Prism 377 DNA sequencer, using GENESCAN™ 3.1.2 and the TAMRA-350 size standard.
Analyses of genetic diversity were carried out by using FSTAT version 2.9.3.2 (Goudet 1995) . Tests for Hardy-Weinberg equilibrium of the genotypic frequencies were carried out with ARLEQUIN version 2.0 (Schneider et al. 2000) . Genotypic disequilibrium was tested by using the log-likelihood ratio G-statistic. CERVUS (Marshall et al. 1998 ) was used to estimate genetic diversity parameters and to generate P-values for the Hardy-Weinberg tests in Table 2 .
Polymorphisms at eight loci from 288 flies collected from 12 geographical populations are summarized in Table 1 . Two loci contained imperfect repeats (GpA19a and GpC26b), while six had perfect repeats. A total of 164 alleles was detected. Numbers of alleles ranged from four to 36 per locus, with a mean of 20.5 ± 10.1. The difference between the longest and the shortest allele varied from nine (GpD18b) to 61 base pairs (GpB20b). Averaged across loci, the difference between the maximum and minimum allele size was 39 bp. Observed (H O ) and expected (H E ) heterozygosities ranged from 0.014 and 0.044-0.881 and 0.829, respectively. Mean H O = 0.590 ± 0.260 and H E = 0.616 ± 0.246; these lead to an estimate of departures from random mating F IT = 0.042. No significant linkage disequilibrium was detected.
G. pallidipes primers amplified DNA from other Glossina morsitans group taxa (Table 2 ). G. m. morsitans DNA was not amplified at GpA19a, GpB6b and GpD18b. Mean expected heterozygosities among taxa ranged from 0.404 in G. m. morsitans to 0.700 in G. m. submorsitans. A significant paucity of heterozygotes was detected at 18 of 61 loci-taxa ( c. 30%). The paucity was probably caused by null alleles. G. brevipalpis gave the best results and G. m. submorsitans and G. m. morsitans the worst. Sample sizes and loci numbers were too small to allow phylogenetic inferences. Table 1 Polymorphic microsatellite loci in 288 Glossina pallidipes representing 12 geographical populations. 
Table 2
Genetic variability in Glossina taxa estimated by using primers derived from G. pallidipes 
